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Abstract: Climate change poses unprecedented and complex challenges to global food systems. 
Critical vulnerabilities, continuing inequalities, and unsustainability have demonstrated that 
food systems need significant intervention in order to deliver safe, just, and healthy food for 
all, against the backdrop of a changing climate. Innovative interventions and effective  financing 
are needed across the food system to achieve these grand ambitions. While there is recognition 
of a systems approach in the face of complex issues such as climate change, interventions and 
financing mechanisms have historically focused narrowly on production or specific sectors 
within food and related systems. Given the diverse array of stresses and shocks, this approach 
will not achieve the desired paradigm shifts necessary to secure global food systems and meet 
the Paris Agreement climate targets. Through a comprehensive review of projects funded 
through the Green Climate Fund (GCF), this paper shows that paradigm shifting inter ventions 
can benefit from a food systems perspective by moving beyond specific sectors and activities 
and delivering outcomes across the socio-economic and environmental spheres. Climate 
change and food system challenges are complex and necessitate system approaches, and 
financing instruments need to be designed and structured with systemic complexity in mind. 
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Introduction

Climate change poses a huge threat to our global food system. For developing 
 countries, it is an existential crisis as they not only have to feed their growing  vulnerable 
populations but also rely on the sector for livelihoods and generating economic 
 development. The COVID-19 pandemic is exacerbating many vulnerabilities and 
inequalities in the global food system. Climate disasters, for example, continue while 
COVID-19 spreads globally. Support for climate-vulnerable farmers in developing 
countries has improved (World Bank 2021), but lockdown and trade restrictions have 
hampered access to labour and markets. COVID-19 restrictions impeded the move-
ment of labour, changed consumption demands, closed off  processing facilities 
 leading to restrictive distribution and trade policies, with financial pressures across 
supply systems (UNCTAD 2020). These indicate that vulnerabilities exist along  supply 
chains and in the food system beyond the activity of production. The  increasing 
 complexity and fragility of supply chains to climatic and other shocks have  necessitated 
an overarching perspective of the whole system. 

Food systems consist of all activities associated with food production, such as 
producing, processing, retailing, transporting, consuming, and disposing (CIAT 2017, 
Woodhill et al. 2020). The range of food system activities are estimated to be respon-
sible for 26 per cent of global GHG (greenhouse gas) emissions every year, of which 
crop production itself  makes up only 27 per cent (Poore & Nemecek 2018). While 
food system thinking and research have been conducted over many decades,1 their 
findings are often not integrated into food and climate-related issues. In addition, 
most transformation approaches in developing economies, thus far, have tended to 
focus primarily on smallholders and food production (IFAD 2013, CFS 2016, 
Woodhill et al. 2020). While attention on production and small-scale farmers is 
important, they are part of a bigger picture that is undergoing significant transform-
ation, influenced by demographic change, resource degradation, and climate change. 
Opportunities for stakeholders within the production sector need to be considered in 
this wider context, particularly given the increasingly unhealthy, unsustainable, and 
inequitable outcomes of our food systems. 

Extreme climate events continue to destroy farmer livelihoods and food security 
across the world and, in combination with the pandemic, there is a serious risk of 
hunger and famine for years to come (Mbow et al. 2019). Lockdowns have led to the 
closure of local markets on which smallholder farmers and small food producers are 

1 Notable examples are the works by United Nations Environment Programme’s (UNEP) International 
Resources Panel on the impacts of food system activities on the natural environment (2016) and studies 
by the University of London’s Centre for Food Policy (Lang & Barling 2012, Parsons et al. 2019).
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so reliant. Tonnes of food remain unharvested on fields if  migrant labourers cannot 
travel, and surplus livestock is being buried (Marchant-Forde & Boyle 2020, Stephens 
et al. 2020, FAO, 2021). Informal economies on which smallholders and small 
 producers depend for survival suffer. Small producers going out of business might 
also pave the way for bigger businesses, further consolidating and concentrating power 
in agriculture and broader food systems through integrated supply chains  
(Kwak 2020). These actors and their associated activities are all interconnected. ‘Core’ 
food system activities are influenced by drivers within social, political, economic, 
 environmental, and natural realms (Van Berkum et al. 2018, Ingram & Zurek 2018), 
and supported by processes such as regulations, standards, communications, and 
logistics. These activities profoundly affect food and nutrition security, environmental 
sustainability, and social and economic well-being (HLPE 2017). Conceptualising the 
food system in this manner helps identify the connections and relationships between 
the wide range of activities and explore the multiple dimensions and systems that food 
interacts with (for example, environment, socio-economic, and health), the actors 
 carrying out the activities (for example, producing, distributing, and storing), and the 
drivers that affect them (for example, urbanisation, technology, and climate change). 
Such an approach enables identification of interventions and the analysis of their 
unintended and indirect consequences.

In this article we analyse projects funded by the Green Climate Fund (GCF) to 
understand the role of climate finance in the context of food system activities. GCF is 
an operating entity of the financial mechanism of the United Nations Framework 
Convention on Climate Change (UNFCCC) and serves the 2015 Paris Agreement, 
supporting the goal of keeping average global temperature rise well below 2°C. GCF 
partners with intermediaries (known as Accredited Entities) work alongside  developing 
countries to conceive project ideas and submit funding proposals to the GCF. As the 
largest dedicated public sector climate fund for developing countries, GCF offers an 
ideal setting for studying the role of finance in helping developing countries transition 
to a low-emission and climate-resilient food system. Applying a food system 
approach to the GCF portfolio is timely as its funding for climate themes, including 
food, is committed to increase greatly in coming years from its current US$10 billion 
port folio. Identifying the necessary frames, measures, and standards at this stage of 
the process will help guide food system transformation with incoming investments, 
 especially the transformational aspects of finance in food and how funding for  projects 
and programmes can transform the entire sector beyond a single project. 

Climate finance offers an important opportunity through funding low-carbon and 
climate-resilient actions in the food system of developing countries (Millan et al. 
2019). The food sector’s vulnerability to climate and market shocks has traditionally 
kept funding mechanisms at bay (UNEP 2016). However, by developing innovative 
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concessional and blended climate financing products, funding institutions are now 
attracting project developers to the food sector and broader adaptation activities. 
Despite progress, access to long-term and reliable climate finance remains a challenge, 
even for small-scale agriculture, despite emphasis on economic development and 
 poverty alleviation activities (FAO 2012, Chiriac et al. 2020). Available funding often 
takes a narrow project and programmatic approach to food systems, focusing on par-
ticular aspects and activities, notably production (Diaz-Bonilla 2018, Conevska et al. 
2019). For example, production-oriented funding projects may support improved 
farming practices for procuring high-yield seeds or investments in water harvesting 
techniques, without explicitly accounting for the broader outcomes. However, financ-
ing alone cannot solve the food challenge, and particular financing mechanisms may 
actually increase farmer vulnerability through input-focused loans at times of crop 
failure. Research indicates that financial resources have to be supported by the appro-
priate knowledge to apply interventions effectively (Chaudhury et al. 2017) and  without 
appropriate risk-mitigating support such as insurance and grants, farmers will not nec-
essarily adopt the most profitable measures to improve livelihoods (Hazell et al. 1986, 
Chaudhury et al. 2016). A system-based approach is needed to understand farmer 
needs in the context of the food system to generate robust strategies. 

For example, the products of climate-resilient methods may still be processed and 
transported by high-emission means, thereby reducing the downstream environmen-
tal, food security, and socio-economic benefits of the whole process. The lack of a 
systems approach in finance suggests that funders and policymakers can under-
estimate or miss the catalytic nature of finance in the transition to a low-emission and 
climate-resilient food system (Nakhooda et al. 2014, Palmer 2016, Nghiem et al. 
2018). While many countries identify sustainable agriculture in their global and 
national commitments and plans, few set goals beyond production in certain parts of 
the food system, such as sustainable consumption, processing, transportation and 
logistics, and food waste (UNFCCC 2021). Opportunities for reducing the food 
 systems emissions profile and increasing its climate resilience beyond production 
remain untapped and poorly defined. Countries lack tangible incentives and 
 mechanisms to address climate problems without measurable commitments related to 
the food system. As the food system is highly complex and dynamic, with different 
drivers, outcomes, and stakeholder perspectives, it is important to explore how 
 financing solutions can be applied in a systematic manner.

This article addresses an important gap between the aspiration of current climate 
financing mechanisms on food system transformation and the how food projects are 
actually funded. This is accomplished by exploring GCF’s areas of focus in projects that 
seek improvements in food system outcomes and how food system thinking is concep-
tualised. The paper will demonstrate that significant gains in emissions  reduction, 



 Financing food system transformation: insights from global climate projects 25

 livelihood improvement, number of lives impacted, and food and nutrition security are 
possible if climate financing mechanisms like the GCF take a food system approach. 

This article is organised as follows: an overview of the food system approach is 
followed by the methods employed, and the analysis of the GCF-funded food  projects. 
The paper concludes with a discussion on the results and significance to current 
debates in food systems, transformational change, and climate financing. 

The food systems approach

Global emissions are currently at 50 billion tonnes of GHG per year in CO2  equivalents. 
Emissions reduction is often considered primarily in the realm of energy use and 
transport. However, the global food system is responsible for nearly 26 per cent of 
global GHG emissions, and pathways to emission reduction are not clear. Within the 
food system, livestock and fisheries account for 31 per cent of food system emissions, 
crop production accounts for 27 per cent, land use for 24 per cent, and supply chains 
for 18 per cent (Poore & Nemecek 2018). A further 24% of the total emissions from 
global food systems come from food wasted and lost through supply chains and by 
consumers (Poore & Nemecek 2018). This demonstrates that the various activities 
within the food system all consume natural resources and energy. 

Beyond emissions, livelihoods are a critical concern. The food system currently 
employs large numbers of people in developing countries. This includes employment 
in agriculture, processing, storage, distribution, transport, logistics, retailing, and 
other services (Townsend et al. 2017). For example, while farming accounts for about 
65 per cent of total employment in low-income countries (Castaneda et al. 2016), the 
food and beverage sector accounts for 40 per cent of employment in manufacturing in 
Malawi and Tanzania. Even in developed countries, a significant portion of employ-
ment takes place in the food system. For example, in Great Britain, 13 per cent of the 
population was employed in food system activities in 2019, which includes agriculture 
and fishing, food and drink manufacturing, wholesaling, retailing, and catering 
(National Statistics 2019). World Bank analysis reveals that by 2025, the food system 
will be responsible for more than 70 per cent of all employment in Ethiopia, Malawi, 
Mozambique, Tanzania, Uganda, and Zambia (Townsend et al. 2017). Discussions of 
livelihoods and living income therefore become essential, particularly since a signifi-
cant proportion of food system actors (for example, small-scale farmers) do not earn 
enough for decent housing, education, food, and healthcare (Gneiting & Sonenshine 
2018). However, improvements in food system activities may not necessarily translate 
into improvements in livelihoods. For example, controlled-environment agriculture 
techniques may reduce labour-intensive jobs that many people rely on. Therefore, 
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most GCF food projects take a co-development approach to food and livelihood to 
avoid perverse trade-offs. Food system interventions through GCF projects can 
achieve co-benefits in the environmental and socio-economic spheres by improving 
the livelihoods of the millions of people employed within it. 

The challenges facing global food systems are multidimensional, complex, 
 intractable, and contested. Climate change, food security, environmental degradation, 
and the dynamics between humans and animal health are examples of wicked  problems 
(Lazarus 2008, Etzion et al. 2017). Reductionist approaches to such  problems might 
result in the exclusion of certain necessary stakeholders, interdependencies overlooked, 
and targeting symptoms instead of the problem itself. Systems thinking is a way of 
approaching and addressing such problems. Taking a systems approach  provides struc-
tures for dealing with the connections between problems. Systems  thinking necessitates 
a different approach to complex problems, by exploring not just what is known about 
each, but also interrogating and reflecting on the processes of knowledge, biases, 
 barriers, and connections. Reflection, iteration, boundary judgements, and inter-
disciplinary collaborations are therefore key in systems thinking. These processes can 
help ensure that multiple differing perspectives are included, the situation is viewed in 
the longer term, and consideration given to the systemic consequences of interventions 
(Meadows 2008). Systems thinking encourages the shift from narrow and targeted 
analyses to those that incorporate all perspectives and  unintended consequences, and 
work with the dynamic relationships embedded in complex systems.

Systems thinking must be applied to food challenges because of the need for 
 structured, inclusive, iterative, and systematic approaches. Mapping the ‘big picture’ 
of food commodities or challenges allows for the exploration of the many challenges 
and opportunities available in a methodological and structured way (Ingram 2011). 
Figure 1 shows the food system framing developed by the Foresight4Food Initiative 
that integrates key systems concepts from Ingram and Zurek (2018) and ‘Making 
Markets work for the Poor’ (Springfield Centre 2015).

A food system includes the connected and interdependent set of institutions, 
organisations, and enterprises, cultural rules and norms, activities and relationships 
that govern, develop, and deliver the inputs to food production activities and handle, 
process, transport, store, and retail the products to consumers and eventually to waste 
managers. The industry and business actors, for instance, interact and play an 
 important role in linking smallholder farmers to the food system through input  supply, 
procurement, markets, and financial support. A food system has multiple outcomes 
across the socio-economic and environmental spheres, with frequent trade-offs being 
made across desired goals. A food system approach helps identify these goals and 
outcomes and shapes the strategies needed to achieve gains across all spheres  
and maximise synergies. This framing is useful for examining the interrelationships 
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between food system activities, outcomes, and the supporting services and activities 
that enable the system’s functioning. 

The approach has gained traction in recent years, with the UN Food Systems 
Summit 2021 acknowledging the fragmentation and lack of clarity in how the concept 
is realised and operationalised. Important examples of food system approaches in 
research and practice have been developed by the Global Environmental Change and 
Food Systems (GECAFs) project (Ingram 2011), Metrics, Models and Foresight for 
European SUStainable Food And Nutrition, or SUSFANs (Zurek et al. 2018), 
TRANSMANGO (Brunori et al. 2015), University of London’s Centre for Food 
Policy, the UK Mapping of Food Systems (Hasnain et al. 2020), Resilience of the UK 
Food System in a Global Context project (GFS 2020), and RAND Europe’s food 
system map for the UK’s Food Standards Agency (FSA) (Smith et al. 2019). Such 
maps are part of a systematic inquiry of the distinctions, systems, relationships, and 
perspectives of the system of concern (Cabrera et al. 2008). 

The goals of GCF-funded projects are organised around driving a paradigm shift 
related to the Sustainable Development Goals (SDGs) and meeting the commitments 
of the parties under the 2015 Paris Agreement. The GCF initial investment frame-
work defines paradigm shift potential as the ‘the degree to which the proposed activity 
can catalyse impact beyond a one-off project or programme investment’ (GCF 2020: 3). 
The assessment dimensions within this framework focus on scale, replicability, and 

Figure 1. Foresight4Food food systems model describing food system activities, drivers, and feedback 
loops (Woodhill et al. 2020).
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sustainability of the funding. However, due to the programmatic nature of many such 
projects, the interventions are tightly focused on limited activities of the food system, 
and the paradigm criteria are applied in a limited way. This becomes a stumbling 
block towards not only developing a resilient food system, but also making progress 
towards all the SDGs and the Paris Agreement for transformational change. 

The analytical framework

This paper proposes an analytical framework, as shown in Table 1, based on three key 
principles arising from the food systems approach discussed before to evaluate the 
systems and finance capability of the GCF projects:

1. Activities of the food system result in ‘outcomes’ that can be categorised into 
 economic and social well-being, food and nutrition security, and environmental 
sustainability. These are part of the paper’s analytical framework to explore the 
breadth of the GCF projects’ anticipated paradigm shift. 

2. Food system activities are present at the core of the food system. Carried out by a 
diverse array of actors, a food system can consist of various interacting food 
 system activities. 
a. Production activities include, but are not limited to, farming, livestock  rearing, 

aquaculture, fishing, foraging, and hunting. For the purposes of this classifi-
cation, this category includes pre-production activities, such as developing 
agricultural chemicals, fertilisers, and farm machinery. 

b. Aggregation consists of bringing produce and products from different sources 
together for improving supply chain regularity: for example, the coordination 
of produce from multiple suppliers for large retailers and wholesale service 
providers (Dillemuth & Hodgson 2016).

c. Processing (and/or manufacturing) includes basic or primary processing, such 
as washing and trimming, and value-addition activities, such as confectionary 
production (Hasnain et al. 2020).

d. Distribution moves products between the various sites and facilities in the 
food system. 

e. Retailing consists of activities related to the sale of products to consumers, in 
sites such as, but not limited to, supermarkets. 

f. Consumption consist of activities for offering a balanced and nutritious diet
g. Food disposal activities consist of the disposal and processing of degraded, 

inedible, and wasted food sent to food waste destinations, such as landfills 
(WRAP 2020). 
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3. These food system activities and actors are influenced by a range of supporting 
governance mechanisms and institutions. For the purposes of this paper, these are 
categorised into industry and business (for example, SMEs (small and medium- 
sized enterprises), multinationals, civil society, public actors), infrastructure 
(physical and institutional), and policy and regulations including public sector 
engagement.

Methods

The research for this paper combined a quantitative analysis of projects funded by 
GCF under the results area of ‘health, food, and water security’ with a qualitative 
analysis (King et al. 1994, Silverman 2005) of semi-structured interviews with experts 
and entities involved in developing and implementing GCF projects in a mixed 
 methods approach (Johnson et al. 2007). Health, food, and water security is part of 
the climate adaptation theme and one of the eight result areas prioritised by GCF for 
funding projects under climate mitigation and adaptation It is often challenging to 
separate out the climate-related aspects of impacts on health, well-being, and water 
and food security. However, the interconnected nature of the challenge means that the 
GCF has a range of potential entry points to focus on for transformational outcomes 
of food systems. We selected projects that explicitly focused on food as one of their 
main objectives. 

We collated the project data from the GCF website2 that lists all projects approved 
under eight climate action areas, categorised under the themes of climate change miti-
gation and adaptation. Of the 177 projects approved by the GCF board3 for funding, 

2 https://www.greenclimate.fund
3 Approved projects up to the 29th Board Meeting. 

Table 1. Analytical framework on three key principles arising from the food systems approach to evaluate 
the systems and finance capability of GCF projects. 

Food system outcomes Food system activities  Supporting mechanisms and 
institutions

1. Economic and social well-being 1. Production 1. Industry and business
2. Food and nutrition security  2. Storage and aggregation 2. Infrastructure
3. Environmental sustainability 3. Processing 3. Policy and regulations
 4. Distribution 
 5. Retail 
 6. Consumption 
 7. Disposal 
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seventy-five projects fall under the health, food, and water security action area, 
 representing a total project funding of US$827 million out of the US$8.9 billion com-
mitted for all projects. The action area represents 42 per cent of all approved projects, 
but only 9 per cent of the total funding committed. Of the seventy-five projects, we 
selected fifty-six projects that explicitly identified food (or other aspects of the food 
system) in their project objectives, and food action area represented at least 10 per cent 
of the total project value. Of the fifty-six projects, nine are implemented by direct 
national entities, two by direct regional entities, and forty five by international 
entities. 

We reviewed the approved funding proposal of each selected project, which are 
publicly available on the GCF website. Within each funding proposal, we read the 
programme description and the investment criteria to identify and code the specific 
outcomes, activities, and mechanism of the project within the food system (Saldaña 
2021). We mapped each project’s objectives and activities to the three key principles 
arising from the food systems approach described in the analytical framework: namely, 
(1) food system outcomes, (2) food system activities, and (3) institutions and 
 governance mechanisms.

Results and analysis

We present the results from the review of the GCF-funded projects under the food 
results area, based on the three key principles of food system discussed in Table 1. We 
follow this with an analysis of the project structures and implementation approach of 
the projects to understand the challenges and opportunities for adopting a systems 
approach to funding.

Food system analysis

Food system outcomes

Our analysis of the GCF food projects reveals that all fifty-six projects have explicitly 
considered the key outcomes of achieving food and nutrition security, improving 
socio-economic status, and safeguarding environmental resources under the sustain-
ability category. Given the GCF’s core criteria for transformational change, this is 
expected. The GCF has set explicit guidelines for all adaptation projects to identify 
the number of lives impacted. For projects to qualify under the food result area, these 
must show clear objectives for enhancing food security, although the nutrition impact 
is not always stated in all projects. Finally, projects have to clearly demonstrate a 
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strong climate rationale for their interventions in the funding proposals and how the 
projects will deal with these challenges to succeed in securing funding. Our analysis is 
limited to projects that have been successfully funded based on the intended outcomes 
and not the actual outcomes delivered, as all projects are currently in approval or 
implementation phases. These projects need to demonstrate a strong climate rationale 
and meet the investment requirements to qualify for funding. Analysing the actual 
outcomes of the projects on their completion will be necessary to understand the 
transformational impact of GCF funding. Information on projects that fall short on 
the climate rationale and investment criteria is not available. According to the GCF 
team, unfunded projects continue in the project cycle until all objections raised in the 
evaluation process are addressed or the project developers stop pursuing the funding 
proposals. Despite this limitation, given the GCF process, we can assume that approved 
and funded projects incorporate food system outcomes. This focus on achieving food 
system outcomes strengthens the awareness and desire of GCF in addressing trans-
formational change across many activities at the heart of food systems and across 
society, economy, health and well-being, and the environment. It demonstrates a 
strong understanding by GCF that these are interlinked problems requiring systemic 
solutions and transformation in how our food systems operate. However, this  
systemic approach has yet to translate consistently across the project portfolio in how 
food system interventions are designed. We discuss these aspects in more detail in the 
following sections. 

Food system activities

As we move from the broader food system outcomes to a granular analysis of the food 
system activities, the projects display varying degrees of alignment with the activities. As 
discussed in the earlier section, food system covers several interrelated activities from 
food production to consumption, with each activity sensitive to the impacts of climate 
change but also significantly contributing to GHG emissions. 

Our analysis of the GCF projects highlights that the GCF funding is heavily 
skewed towards production. We observe that the majority of funding projects are 
designed to improve the resilience of farmers to produce more against the backdrop 
of a changing climate. Figures 2 and 3 demonstrate that, while all surveyed projects 
address food production, very few projects consider/include processing (30 per cent), 
distribution (16 per cent), consumption (5 per cent) or disposal (10 per cent) activities 
of the food system. None of these projects considered retailing activities explicitly. 
Only two projects address six activity areas of the food system as shown in Figure 4. 
These are important activities for building a robust and resilient food system and 
 present an opportunity for leveraging climate finance to unlock investments in the 
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Figure 2. Food system activities in fifty-six GCF-funded projects.
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supply chain. One reason for this production-centric approach is that GCF’s  investment 
criteria demand that projects demonstrate a strong climate rationale and the number 
of lives impacted for the interventions. But GCF leaves it to the project developers to 
design the interventions based on local needs. Many projects take a localised approach 
of offering benefits to local communities to meet the GCF requirements, but do not 
consider the wider opportunities and implications beyond the local communities to 
the food system activities. This naturally draws the attention of the project developers 
to the production activity within the food system as it has the potential for the highest 
number of lives impacted. The number of impacted lives falls along the value chain, 
as it requires fewer personnel in those areas, and hence is not very attractive for 
 inclusion. A recent report by Worldwide Fund for Nature (WWF)— ‘Driven to Waste: 
Global Food Loss on Farms’— highlights that an estimated 2.5 billion tonnes or  
40 per cent of all the food grown goes uneaten around the world each year  
(WWF 2021). Without taking a systems-wide view for food projects, much of the 
benefit accrued to the farmers in increased production is lost in other parts of the food 
system if  associated activities in the system are not included. This is important not 
only for the lost opportunity for addressing the transformational impacts of the pro-
posed activities across the whole system, and given that 18 per cent of GHG emissions 
is coming from supply chains (Poore & Nemecek 2018), critical action is missed. 

Figure 4. Number of food system activities explicitly addressed in GCF projects.
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There are certainly benefits in improving the productivity of vulnerable farms. 
However, research also shows that natural capital such as farming land is finite and 
beyond a certain threshold, it will take more and more resources to produce as soil 
quality depletes, thus hitting a ceiling on production (Brown 2012). For example, the 
World Resources Institute estimates a ‘land’ gap of 593 Mha (described as the differ-
ence between projected land area needed for meeting global demand by 2050 and 
agricultural land area in 2010) if  agricultural expansion into forests and savannas is to 
be avoided  (Searchinger et al. 2019). In scenarios where production gains are not 
made, and consumption  patterns are not moderated, agricultural land could expand 
by about 3.3 billion  hectares (Searchinger et al. 2019). Focusing on the food system 
activities helps sustain benefits beyond production and meet the paradigm criteria of 
GCF in practice. The example in Box 1 is of a GCF-funded project that takes a food 
system activity approach to connect farmers across the value chain and strengthen 
their resilience to climate change and create new income opportunities.

Institutions and governance mechanisms

In this final level of analysis, we focus on the three linkages of the projects to 
 infrastructure, policy and regulations, and business and industries for uptake and 
scaling of the projects beyond the project life cycle. Figure 4 shows that nine tenths of 
the projects make explicit links between food, climate policies, regulations, and 
 relevant policy actors. This high linkage is a result of GCF project guidelines man-
dating proposals to demonstrate these links under its investment framework, with a 
specific section dedicated in the proposal template. Infrastructure linkages were also 

Box 1. GCF / ADB project in Cambodia: example of Comprehensive Food System Approach 

The GCF and Asian Development Bank funded project in Cambodia demonstrates the full range 
of food system activities for reducing climate change vulnerability and GHG emissions in 
 agricultural value chains in Cambodia.

This project targets the needs of the most vulnerable populations, including women and rural 
communities. The project will invest in climate-smart agribusiness value chain infrastructure, 
capacity strengthening in climate-friendly agriculture, and enabling environment for sound 
 agribusiness policy. It aims to create economic, social, and environmental co-benefits, through 
increase in yields; improving water use efficiency and energy savings; reduction in post-harvest 
losses; investing in climate-proof infrastructure to provide more sustainable access to markets; 
improve household air quality and benefiting productivity while reducing GHG emissions; 
 building capacity of men and women on the use of climate information services and  climate-smart 
agriculture practices along the whole value chain. 

The project is aligned with the country’s national priorities in climate change adaptation and 
mitigation and will build on best practices and lessons learned within the country. 
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prominent as two thirds of projects factored infrastructure investments to support 
vulnerable communities in areas that generally lacked basic climate and agriculture 
infrastructure. For example, projects invested in meteorological equipment for 
 accurate weather data or rain harvesting tanks for farmers in drought-prone areas. 
Investments in such infrastructure were also possible in the projects as over three 
quarters of GCF projects range upward of US$10 million and allow capacity for such 
investments. One important linkage in developing a resilient food system that was 
lacking in over half  of the projects is with industry and business. Industry and  business 
play a crucial role in uptake of the food systems activities beyond farmers. They bring 
in key investments and are natural partners for building new markets, products, and 
activities. Historically, however, particularly small and medium-tier businesses lack 
the financial capital and access to capital needed to make steps towards sustainable 
transformation. Innovations and transformations in this area therefore require 
 innovative financing and improved linkages across the food system institutional infra-
structure. Most projects fell short of identifying such linkages and hence were missing 
significant support in the food system to make it resilient and sustaining. By focusing 
on production, projects do not create downstream benefits for the farmers from the 
value addition in the food by businesses and other actors. Few projects that did focus 
on all three mechanisms offered a resilient pathway for farmers to benefit from the 
broader food system activities, and also created a sustaining link with the institutions 
and governance mechanisms for sustained action.

Figure 5. Supporting institutions and governance mechanisms in GCF-funded projects.
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Project funding structure and implementation approach

The GCF classifies the ‘health, food, and water security’, result under the adaptation 
theme. Under this theme the impact measure for the projects is on the number of lives 
impacted. While adaptation efforts are vital to building resilience of the food system 
and the vulnerable communities dependent on it, it overlooks the significant emissions 
of GHG by the food system. As discussed earlier, the global food system is responsible 
for nearly 26 per cent of global GHG emissions. This is a missed opportunity towards 
a low-carbon and climate-resilient food system. The project developers already have 
the attention of GCF and by encouraging them towards a cross-cutting approach—
that is, projects and programmes that provide actions that may both reduce the amount 
of GHG and allow vulnerable communities and populations to adapt to climate change— 
GCF can play a critical role in the transition to a low-carbon and climate-resilient food 
system. 

Our analysis also reveals that GCF funds the majority of the food projects through 
grants. Grants offer much-needed funding in geographies and interventions that 
 normally lack public and private support. However, the sustainability of the project is 
questionable once the grants have been consumed. Private and other actors generally 
have low incentive to participate as they do not find suitable scaling and market 
opportunities in these projects. By encouraging project developers to take a food 
 system approach, GCF can offer opportunities for actors along the food system to 
participate in the projects and make these sustaining beyond the grant duration.

We also observed that nearly 80 per cent of the funded food projects are developed 
and implemented by international organisations. A key reason for this is that inter-
national organisations have well-connected networks, experience, and resources at 
their disposal to design novel projects that meet the GCF guidelines. Much of the 
knowledge on project design and implementation remains with these international 
organisations without much coordination with local actors (Chaudhury 2020). This 
limits the capacity of local organisations to develop robust system-wide projects and 
take ownership for their challenges. Country ownership is one of the key tenets of 
GCF funding, yet progress remains slow as seen in only nine projects out of the 
 fifty-six in food developed by national organisations.

Conclusion and way forward

The major disciplinary and institutional shift to food systems indicates an 
 understanding that our thinking around food and nutrition security, environmental 
sustainability, and socio-economic outcomes needs to change. This is most effectively 
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illustrated by the 2021 UN Food Systems Summit (UNFSS) on delivering progress on 
the SDGs through tangible changes in the food system. Bringing together a diverse 
range of people involved in the food systems, the Summit demonstrates the necessity 
and urgency of delivering transformational change for a just, secure, and sustainable 
food future. 

This analysis on GCF projects and the current literature on food systems and 
 climate finance reveals that, despite a conceptual and institutional shift to food  systems 
thinking, climate financing mechanisms are not fully implementing a systems-oriented 
approach. The food systems approach allows for a comprehensive engagement with 
the complex set of activities, diverse range of actors, and drivers affecting these actors 
across spatial scales. Funding mechanisms are still unduly limited to food production, 
with a few notable exceptions. This gap means that there is great untapped potential 
in improving a range of food system outcomes in the spheres of environment, 
socio-economics, and food and nutrition security.

To move forward, it is critical to recognise the current limitations of  programmatic, 
short-term, and siloed funding mechanisms. While the thinking around resilient, 
 systematic, and paradigm-shifting change is being incorporated into climate finance, 
as this analysis demonstrates, interventions are fragmented and seldom address  
a  systems perspective. This means that the gains made in specific areas of the food 
 system are being limited by the fact that complementary interventions are not made 
elsewhere. It is therefore recommended that climate financing projects take a long-
term, food systems perspective in planning and implementing interventions. Given the 
lack of data and information that often exists in such fields, this necessitates equip-
ping financiers, project developers, and funding reviewers with the data and risk tools 
needed to evaluate appropriately, projects developed through a systems thinking lens. 
Incorporating systems learning throughout funding mechanisms will ensure an even 
shift in financing and project-funding mindsets. 

Collaboration and match-making tools that allow project developers to create 
 necessary stakeholder engagements needed for a systems perspective can facilitate 
transition to more systems-oriented climate financing that is grounded in local and 
national contexts. Working alongside bodies like the CGIAR Research Program on 
Climate Change, Agriculture And Food Security (CCAFS) in their efforts to catalyse 
and diversify climate financing, while using the momentum built from the UNFSS 
will ensure that innovative financing solutions are systems oriented from the  beginning 
of the process, instead of being an afterthought. Finally, the analysis demonstrates 
the strength of interdisciplinary project development. Interdisciplinarity in delivering 
interventions focused on achieving the SDGs must be supported across the financing 
and implementation process. This approach is important and timely as institutions at 
different scales are exploring opportunities for national governments and other actors, 
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to move beyond food production to building a low-carbon and climate-resilient food 
system future through different and innovative intervention pathways. 
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